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Otitis media, an inflammation of the middle ear, is 
associated with a middle ear effusion (a collection of 
fluid in the middle ear space) or otorrhea (a discharge 
from the ear through a perforation in the tympanic 
membrane or ventilating tube). Otitis media can be 
further classified by its associated clinical symptoms, 
otoscopic findings, duration, frequency, and com- 
plications into acute otitis media, otitis media with 
effusion (residual or persistent effusion), unresponsive 
otitis media, recurrent otitis media, otitis media with 
complications, and chronic suppurative otitis media 
[l-31. Numerous other classification terms (Table 1) 
suggest that this condition should be called otitis niedia 
with ‘confusion’. 
Acute otitis media is commonly defined as inflam- 
Table 1 Terms used to describe otitis media conditions 
Acute otitiy media 
Otitis media with effusion 
Chronic otitis media 
Acute suppurative otitis media, 
acute purulent otitir media, 
bacterial otitis media 
Serous otitis i i ieda,  niucoid otitis 
media, non-suppurative otitis media, 
glue ear, asymptomatic middle ear 
effusion, secretary otitis media, 
non-bacterial otitis media, chronic 
otitis media with effusion 
Otitis media with perforation, 
otitis media with otorrhea, 
suppurative otitis media, chronic 
suppurative otitis media, 
discharging ear 
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mation of the middle ear presenting with rapid onset 
of symptoms such as otalgia, fever, irritability, anorexia, 
or vomiting. Otoscopic findings of middle ear in- 
flammation include decreased tympanic membrane 
mobility, a bulging contour with impaired visibility of 
the ossicular landmarks, a yellow and/or red color, 
exudate on the membrane, or bullae. In acute otitis 
media symptoms are non-specific and often result from 
an associated viral upper respiratory infection [4,5]. 
Therefore, the case definition of acute otitis niedia 
may be based on otoscopic findings of inflammation 
regardless of other symptoms. Approximately one third 
of cases with otoscopic signs of inflammation and 
decreased mobility do not present with fever, pain, or 
irritability. 
Otitis media with effusion is defined as an asymp- 
tomatic middle ear effusion which may be associated 
with a ‘plugged ear’ feeling. Findings which suggest 
otitis media with effusion include visualization of air 
fluid levels, middle ear fluid, and diminished membrane 
mobility when the membrane is translucent. The 
presence of an effusion is associated with a mild to 
moderate conductive hearing impairment of 15 dB or 
higher. Otitis media with effusion can also be associated 
with negative middle ear pressure which is suggested by 
prominence of the lateral process, a more horizontal 
orientation of the malleus, and better niobility with 
negative compared to positive pressure. 
Otitis media with residual effusion is characterized 
by the presence of an asymptomatic middle ear effusion 
without otoscopic signs of inflammation from 3 to 15 
weeks following the diagnosis of acute otitis. After 16 
weeks this condition can be considered otitis media 
with persistent effusion. 
Both acute otitis media and otitis media with 
effusion can be associated with decreased tympanic 
membrane mobility, a flat type B tympanogram and a 
conductive hearing loss. The distinguishing charac- 
teristics are the presence of symptoms and inflam- 
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mation of the membrane. In an asymptomatic patient, 
it is difficult to distinguish acute otitis media from 
otitis media with effusion when the membrane appears 
opaque, thickened, and scarred. However, bacterial 
pathogens can be isolated frequently from effusions 
in these cases with opaque membranes, regardless 
of whether the fluid is purulent, serous, or mucoid 
Unresponsive acute otitis media is characterized by 
clinical signs and symptoms associated with otoscopic 
findings of inflammation which continue beyond 48 h 
of therapy. 
Recurrent acute otitis media can be defined as 
three new acute otitis media episodes within 6 months 
or four during 1 year [8]. 
Otitis media with complications involves damage 
to the middle ear structures such as tympanosclerosis, 
retraction pockets, adhesions, ossicular erosion, chole- 
steatonia, and perforations, as well as other intratem- 
poral and intracranial complications. Tympanosclerosis 
is caused by chronic inflammation or trauma which 
produces granulation tissue, hyalinization, and calcifica- 
tion. The appearance of a small defect in the posterior 
superior area of the pars tensa or in the pars flaccida 
suggests a retraction pocket. Retraction pockets occur 
when chronic inflammation and negative pressure in 
the middle ear space produce atrophy and atelectasis of 
the tympanic membrane. Continued inflammation can 
cause adhesions between the retraction pocket and the 
ossicles. This condition, referred to as adhesive otitis, 
predisposes to formation of a cholesteatoma or fixation 
and erosion of the ossicles. Erosion of the ossicles results 
from osteitis and compromise of the blood supply. 
Ossicular discontinuity produces a severe hearing loss 
with a 25- to 50-dB threshold. A tympanogram with 
very high compliance indicates ossicular discontinuity. 
The presence of a greasy-looking mass or debris 
seen in a retraction pocket or perforation suggests 
cholesteatoma regardless of the presence of discharge. 
When a perforation is present, the condition is usually 
painless. If no infection is present, the middle ear cavity 
is seen to contain thickened, inflamed mucosa. If 
superimposed infection is present, serous or purulent 
drainage will be seen, and the middle ear cavity may 
contain granulation tissue or even polyps. A conductive 
hearing loss will usually be present depending on 
the size of the perforation. The site of perforation is 
important. Central perforations are usually relatively 
safe from cholesteatoma formation. Peripheral perfora- 
tiqns, especially in the pars flaccida, impose a risk for 
development of cholesteatoma because the ear canal 
epithelium adjacent to the perforation may invade it. 
Chronic suppurative otitis media is defined as persistent 
otorrhea present longer than 6 weeks. 
[6,71. 
DIAGNOSIS 
Acute otitis media is commonly overdiagnosed in most 
clinical settings. Common errors in the diagnosis are 
related to physician and parental bias to treat a sick child 
with antibiotics, the temptation to diagnose acute otitis 
media without removing enough cerumen to visualize 
the membrane adequately, and the mistaken belief 
that a red membrane with normal mobility establishes 
the diagnosis of acute otitis media. A red membrane can 
be caused by the viral upper respiratory infection, the 
child’s crying, or efforts to remove cerumen. 
Pneumatic otoscopy 
Assuming that the clinician is using a pneumatic 
otoscope head and has an adequate view of the 
membrane, reasons for clinicians having difficulty in 
assessing membrane mobility include failure to achieve 
an adequate seal with the speculum, poor visualization 
due to low light intensity, and mistaking the ear canal 
wall for the membrane. To assess mobility of the 
tympanic membrane, a pneumatic otoscope with a 
rubber suction bulb and tube is used. The speculum 
inserted into the patient’s ear canal must be large 
enough to provide an airtight seal. Placing a piece of 
rubber tubing 0.125-0.25 cm in width near the end of 
the ear speculum helps create an adequate pneumatic 
seal. The diameter of the tubing should be appropriate 
to fit snugly on the speculum at the distance about 
0.5 cm from its end (see Figure 1). When the rubber 
bulb is squeezed, the tympanic membrane will flap 
briskly if no fluid is present (normal finding); if fluid is 
present in the middle ear space, the mobility of the 
tympanic membrane will be diminished. The ability to 
assess mobility is compromised by low light intensity. 
The problem of low light output is more likely to be 
restored by replacement of the otoscope bulb than 
by battery replacement [9]. With adequate training, 
physicians can master the skills of pneumatic otoscopy 
P O I .  
CERUMEN REMOVAL 
Cerumen removal is an essential skill for anyone who 
treats ear problems. Cerumen often prevents adequate 
visualization of the tympanic membrane. Impacted 
cerumen can also cause itching, pain, hearing loss, or 
otitis externa. If cerumen impinges on the eardrum, a 
chronic cough may be triggered and will persist until 
the cerumen is removed. The most common cause of 
impacted cerumen is the use of cotton-tipped swabs by 
parents in misguided attempts to clean the ear canal. 
Parents should be advised that earwax protects the ear 
(cerumen contains lysozymes and immunoglobulins 
B e r m a n :  C l a s s i f i c a t i o n  a n d  c r i t e r i a  o f  o t i t i s  m e d i a  3 s 3  
that curtail infection) and will come out by itself; 
therefore, they should never put anything into the ear 
canal to accelerate the natural process. 
All procedures to remove cerumen with a curette 
require immobilization to prevent injury of the ear 
canal. The physician should remove cerumen under 
direct vision through the operating head of an oto- 
scope. Frequently, cerumen which obstructs the view 
of the tympanic membrane can be pushed aside, the 
pneumatic seal re-established, and mobility assessed 
without removing the speculum. When an operating 
microscope is not available, I recommend using a size 
00 ear curette through a size 3 m m  speculum (for a 12- 
month-old) with a Welch AUyn fiber optic pneumatic 
otoscope head which has been modified with an 
additional attached operating lens (catalog number 
20206) as shown in Figure 1. 
Irrigation can also be used to remove cerumen. 
Very hard cerumen may adhere to the wall of the ear 
canal and cause pain or bleeding if one attempts to 
remove it with a curette. This type of wax can be 
softened with Cerumenex or a few drops of detergent 
before irrigation is attempted. After 20 min, irrigation 
with a soft bulb syringe can be started with water 
warmed to 35-38 "C to prevent vertigo. A commercial 
jet tooth cleanser (e.g. Water Pik) is also an excellent 
device for removing cerumen, but it is important to set 
it at low power (2 or less) to prevent damage to the 
intact tympanic membrane. A perforated tympanic 
membrane is a contraindication to any form of 
irrigation. 
Figure 1 A Welch Allyn pneumatic otoscope head is 
modified with an attached operating lens. A 00 ear curette 
is shown which can be easily inscrtcd through a size 3 nim 
speculum. A small piece of rubber tubing is present on  the 
speculum to achieve a more adequate seal to perform 
pneumatic otoscopy. 
TYMPANOMETRV 
Tympanometry can be used to confirm otoscopic 
findings and identifi an effusion. It should not replace 
pneumatic otoscopy, as it does not identify inflani- 
mation. Tympanometry utilizes an electroacoustic 
impedance bridge to measure tympanic membrane 
compliance and display it in graphic form. Compliance 
is determined at specific air pressures (from +200 to 
-400 mm H$O air pressure) which are created in the 
hermetically sealed external ear canal. The existing 
middle ear pressure can be measured by determining 
the ear canal pressure at which the tympanic membrane 
is most compliant. Because total visualization of the 
tympanic membrane is not necessary, tympanometry 
does not require removal of cerumen unless the canal 
is completely blocked. 
Tympanograms can be classified into three major 
patterns. The type A pattern, characterized by maxi- 
mum compliance at normal atmospheric pressure 
(0 nim H g 2 0  air pressure), indicates a normal tympanic 
membrane, good auditory tube function, and absence 
of effusion. The type B pattern identifies a non-mobile 
tympanic membrane, which niay be associated with 
middle ear effusion, perforation, patent ventilation 
tubes, or excessive and hard-packed cerumen. The 
type C pattern indicates an intact mobile tympanic 
membrane with poor auditory tube function and 
excessive negative pressure (>-150 tnm H g 2 0  air 
pressure) in the middle ear. Middle ear effusion is 
present in about 20% ofpatients with a type C pattern. 
While tympanometry correlates with audiologic 
testing, it should be considered a screen and cannot 
substitute for audiologic testing. Kazanas and Maw [l 11 
assessed the sensitivity, specificity, positive predictive 
value and negative predictive value of tympanometry to 
predict hearing impairment tneasured by pure tone air 
conduction thresholds at an average of six frequencies 
in 370 children from 3 to 10 years of age. They 
analyzed 581 matched pairs of audiogranis-tympano- 
grams. Pure tone audiology performed prior to surgery 
identified 5.5% of 3-5-year-oldq 18.4% of 6-7-year- 
olds and 36.8% of 8-10-year-olds who had a type B 
tympanogram with hearing thresholds less than 20 dB. 
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